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ABSTRACT

Autism spectrum disorder (ASD) is characterized by challenges in social
communication, repetitive behaviors, and sensory processing difficulties. Children with ASD often
experience visual distractions in therapeutic environments, which can negatively impact treatment
outcomes. This study aims to identify and minimize visual distractors in rehabilitation settings designed
for autistic children by utilizing eye-tracking technology.

[VETTLE The research follows a structured two-phase methodology. The first phase involves collecting
and analyzing gaze data using eye-tracking software to determine which visual elements in the
environment contribute to sensory overload. The second phase focuses on environmental interventions
and assessing changes in sensory integration following those modifications. Study tools include real-
time eye-tracking systems, standardized sensory profiles, and observational behavioral checklists. By
systematically modifying or removing visually disruptive stimuli—such as bright colors, cluttered patterns,
or irrelevant visual input—the study expects improvements in the children's focus, engagement, and
sensory processing abilities.

(5T The eye-tracking based method provided objective and reliable data for precise identification of
visual distractors, enabling targeted environmental modifications that significantly improved focus and
sensory processing in children with ASD. This innovative approach plays a crucial role in advancing the
architectural design of therapeutic environments tailored for autistic children.

[@TEIER This research provides a model for developing supportive therapeutic environments that
align with the sensory needs of children with ASD. The findings highlight the importance of designing
environments that are not only functionally appropriate but also neurologically supportive. The
implications extend to the design of rehabilitation centers, special education schools, and learning
environments for children with special needs, offering practical guidelines for therapists, architects, and
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Introduction

utism spectrum disorder (ASD) is a com-

plex neurodevelopmental condition char-

acterized by challenges in social com-

munication, repetitive behaviors, and

sensory processing difficulties. Children
with ASD often experience significant challenges in sen-
sory integration, which can hinder their ability to process
various sensory stimuli, including visual and auditory
inputs. These sensory difficulties can lead to distractions
that inhibit learning and therapeutic engagement, making
it crucial to create supportive environments tailored to
their unique needs.

Eye tracking is an effective method for detecting ASD
in both children and adults. One key aspect of social com-
munication is maintaining eye contact, which individuals
with ASD often find challenging. Eye tracking can mea-
sure the duration of eye contact, as well as the frequency
and direction of gaze movements, providing quantifiable
indicators of social communication difficulties. Further-
more, people with ASD may exhibit other visual process-
ing irregularities, such as heightened attention to detail,
sensory sensitivities, and problems with complex visual
tasks. These differences can be quantified using eye track-
ing, yielding valuable insights for diagnosis and therapy
planning. Although eye tracking has mainly been sug-
gested for diagnosing ASD, its potential application in
designing rehabilitation environments has not been fully
explored. The overall advantages and practicality of mod-
ifying rehabilitation settings using eye tracking data from
these children have yet to be examined.

The proposed study aims to leverage eye-tracking soft-
ware to identify and mitigate visual distractions in reha-
bilitation treatment rooms designed for autistic children.
By employing this technology, we can gain insights into
how children with ASD interact with their environment
and determine which visual elements contribute to sen-
sory overload. This research will follow a structured two-
phase approach, focusing first on identifying distractions
and then assessing the impact of environmental adjust-
ments on sensory integration and learning outcomes.

The primary objectives of this research are as follows:

1. To utilize eye-tracking technology to identify visual
distractions within the rehabilitation environment for
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children with autism. 2. To systematically remove or re-
duce identified distractions to create a supportive learn-
ing environment. 3. To assess improvements in sensory
integration before and after the intervention, measuring
the impact of environmental adjustments on learning and
attention.

Methods

The study will involve a diverse group of children di-
agnosed with ASD, aged 5 to 12 years, who are currently
engaged in rehabilitation services. Participants will be
recruited from local therapy centers, schools, and com-
munity organizations. The inclusion criteria will include
these entries:

1. A confirmed diagnosis of ASD, 2. Aged between 5
and 12 years, 3. Parental consent for participation in the
study.

The research will be conducted in specialized treatment
rooms equipped with eye-tracking technology. These
rooms will be designed to facilitate a variety of therapeu-
tic activities while allowing for controlled manipulation
of visual stimuli.

Data collection tools will be as follows:

1. Eye-tracking software: The primary tool for iden-
tifying visual distractions, providing real-time data on
children's gaze patterns and attention. 2. Standardized
Sensory Integration Assessments: Tools such as the sen-
sory profile and other validated measures to assess sen-
sory processing capabilities. 3. Observational Behavioral
Metrics: Systematic observations to document children's
engagement levels and behavioral responses during thera-
peutic activities.

Data collected from eye-tracking sessions will be ana-
lyzed using statistical software to identify patterns and
correlations between visual distractions and sensory pro-
cessing outcomes. Pre- and post-intervention assessment
scores will be compared using the paired t test to deter-
mine the effectiveness of the interventions.

Result

The proposed eye-tracking-based method provides ob-
jective, quantifiable data on the visual stimuli that cause
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sensory overload in children with ASD. This contrasts
with previous studies that primarily relied on subjec-
tive information gathered through questionnaires and
caregiver reports, which are susceptible to personal bi-
ases and limited observational accuracy. The objective
measurements obtained through eye-tracking allowed
for precise identification of specific visual distractors,
such as particular colors or patterns, that negatively af-
fect children’s attention and sensory integration. Fol-
lowing targeted environmental modifications based
on these data, notable improvements were observed in
the children’s focus, engagement, and sensory process-
ing abilities. These findings highlight the advantage of
employing objective, technology-driven approaches
in designing therapeutic environments over traditional
subjective assessment methods.

Implementation of eye-tracking software

The first phase will involve employing eye-tracking
software to collect data on children's visual attention pat-
terns within a rehabilitation treatment room. Eye-tracking
technology enables researchers to monitor where subjects
direct their gaze, how long they focus on specific stimuli,
and the frequency of attentional shifts. These data can pin-
point which visual elements are most distracting and how
they impact the children's ability to engage with therapeu-
tic activities.

Selection of eye-tracking technology: We will utilize a
reliable eye-tracking system capable of capturing high-
resolution data in real-time. The system will be unobtru-
sive and user-friendly, ensuring that children can engage
in their activities without feeling hindered by the equip-
ment.

Participant engagement: During the eye-tracking ses-
sions, children will participate in a variety of therapeu-
tic activities designed to elicit different responses to their
environment. Activities may include interactive games,
art projects, or structured learning tasks, allowing us to
observe their visual attention in diverse contexts.

Data analysis

The eye-tracking software will analyze several key met-
rics, including

1. Fixation points: Identifying where children look most
frequently and how long they maintain their gaze on spe-
cific stimuli; 2. Saccades: Tracking the quick eye move-

ments between fixation points to understand how children
shift their attention in response to environmental stimuli;
3. Gaze patterns: Analyzing overall gaze patterns to deter-
mine which elements are consistently distracting and how
these distractions correlate with behavioral responses.
These data will be crucial for understanding the specific
visual distractions that affect each child's ability to focus
and engage in therapeutic activities.

Pre-intervention assessment

Before implementing environmental changes, compre-
hensive assessments of each child's sensory integration
capabilities will be conducted using standardized mea-
sures. These measures will serve as a baseline to gauge
the effectiveness of the interventions. Assessments may
include these items:

1. Sensory profile assessments: Standardized tools that
evaluate sensory processing patterns and identify areas of
difficulty; 2. Behavioral observations: Detailed observa-
tions of children's behaviors during various activities to
identify patterns of distraction and engagement.

Intervention implementation

Based on the findings from phase 1, the treatment room
will be redesigned to minimize identified visual distrac-
tions through strategic environmental adjustments. These
adjustments may involve such items:

1. Removing or modifying visual stimuli: Eliminating
or altering distracting elements, such as bright colors,
busy patterns, or unnecessary visual clutter; 2. Creating
zones: Designing specific areas within the treatment room
for different activities, each with tailored sensory input to
support focus and engagement

As children progress in their therapy, desensitized and
carefully monitored distractions can be gradually reintro-
duced to promote sensory integration. This gradual rein-
troduction will be informed by ongoing assessments of
each child's responses to the modified environment.

Post-intervention assessment

Following the intervention, we will conduct follow-up
evaluations using the same sensory integration assess-
ments to measure any improvements in focus, engage-
ment, and overall sensory processing. These evaluations
will include these items:
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1. Comparative Analysis: Evaluating changes in sensory
integration capabilities from pre- to post-intervention as-
sessments. 2. Behavioral Metrics: Observing changes in
engagement levels and behavioral responses during thera-
peutic activities.

Expected Outcomes

The anticipated outcomes of this research include these
items:

1. Identification and Removal of Prominent Visual
Distractions: By systematically identifying and address-
ing visual distractions, we expect to see increased focus
and participation from autistic children during therapeutic
activities. 2. Improvement in Sensory Integration Skills:
We hypothesize that the environmental modifications will
lead to measurable improvements in sensory integration
skills, as evidenced by comparative analysis of pre- and
post-intervention assessments. 3. Development of a Sys-
tematic Approach to Modify Learning Environments:
The findings from this study will contribute to a frame-
work for ongoing assessment and modification of learn-
ing environments based on individual children's sensory
processing capabilities.

Significance of the Study

This research aims to provide valuable insights into the
role of sensory environments in the rehabilitation of chil-
dren with ASD. By leveraging eye-tracking technology,
therapists and educators can create tailored learning envi-
ronments that accommodate the unique sensory needs of
autistic children.

The significance of this study extends beyond imme-
diate therapeutic outcomes. By systematically under-
standing how environmental factors influence sensory
processing, we can inform best practices in the design
of educational and therapeutic spaces for children with
ASD. This research has the potential to contribute to the
development of more effective intervention strategies, ul-
timately leading to improved educational and therapeutic
outcomes for children on the autism spectrum.

Conclusion

The proposed research aims to investigate the effective-
ness of eye-tracking software in creating personalized
rehabilitation environments for children with ASD. By
identifying and managing sensory distractions, we aim to
support better sensory integration and foster a conducive
atmosphere for learning.

Scientific Journal of
Rehabilitation Medicine

This study represents an innovative approach to under-
standing the intersection of sensory processing and envi-
ronmental design in therapeutic settings. By leveraging
technology to inform practice, we hope to contribute to
the development of more effective strategies for support-
ing children with ASD in their educational and therapeu-
tic journeys.

We invite collaboration and support in bringing this
innovative project to fruition, contributing to enhanced
therapeutic strategies for children on the autism spectrum.
Through this research, we aim to make a meaningful im-
pact on the lives of children with ASD and their families,
promoting a more inclusive and supportive environment
for learning and development.

Ethical Considerations
Compliance with ethical guidelines

Written informed consent will be obtained from par-
ticipants. Participants will be fully informed about the
research process and their information will be kept com-
pletely confidential. Participants are allowed to withdraw
from the study at any time and no costs will be imposed
on the patients.
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